INTRODUCTION
Atherosclerosis is a complex syndrome characterized by plaque builds up on the inner lining of arteries, which is the leading cause of morbidity in developed countries. It has been proved that the vulnerable plaque which is composed of thin cap and lipid pool is life-threatening and responsible for the acute coronary syndromes (ACS). 1 Conventional method for diagnosing the vulnerability of plaque is the 20-40 MHz intravascular ultrasound (IVUS) imaging, which is capable to visualize the structure of vessel wall with large penetration depth and moderate resolution. IVUS can resolve certain plaque and lipid pool; however, the image contrast and resolution might be insufficient to distinguish the complex constituents in vulnerable plaque. [2] [3] [4] Optical Coherence Tomography (OCT) possesses superior resolution and is useful for detecting extremely thin plaque cap. However, the major limitation of OCT is the shallow penetration depth, which is around 1-2 mm. [4] [5] [6] The complimentary properties suggest that an integrated imaging catheter and imaging system combining the two modalities would be more beneficial than either alone.
Previously, our group has developed different types of integrated intravascular imaging probes combining IVUS with OCT. [7] [8] [9] [10] In this paper, we report on a miniature integrated catheter and improvement of the whole system. The capability of our integrated IVUS-OCT catheter and imaging system is demonstrated by in vitro and in vivo imaging of rabbit abdominal aorta.
II. METHODS AND MATERIALS

A. Integrated IVUS-OCT Imaging system
The integrated IVUS-OCT imaging system is composed of four components: IVUS subsystem; OCT subsystem; motion control and coupling device; and data acquisition/processing unit. The frame rate of the imaging system is up to 20 frames per second with 500 A-lines per revolution and 8192 sampling points in each A-line. The system is capable for real time displaying and raw data saving. Pull-back speed is adjustable, 0.5-1 mm/s. In the OCT subsystem, the axial and lateral resolutions are optimized and measured to be 8 μm and 30 μm and the working distance is 3 mm. In the IVUS subsystem, the axial and lateral resolutions are measured to be 57 μm and 275
μm for using 40 MH transducers and working distance is over 7 mm. A photograph of the system is shown in Fig.1 . 
B. Integrated IVUS-OCT catheter
The schematic of the distal end of the miniature IVUS-OCT catheter is shown in Fig.2 Imaging pullback and saline flushing for blood clearance was performed. The integrated IVUS-OCT catheter was spinning within a 3.6 Fr catheter sheath (Boston Scientific Corp., Natick, MA) to avoid contamination and causing trauma to the vessel wall.
III. RESULTS
A. In Vitro Experiment
In vitro IVUS and OCT images acquired from the integrated IVUS-OCT catheter on a segment of rabbit aorta is shown in Fig.3 . The histology result [ Fig.3 (c) 
B. In Vivo Experiment
In vivo imaging of normal rabbit abdominal aorta was performed using this miniature catheter and integrated system. 
